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-CH=CH- 



CH=CH- 



and n is an integer 0. -a,. 

5. . Trie NF-kB inhibitor according to claim l x - 3 , or 

31 in vyh - ioh Z \is 
A 

<( 

and n is an integeA 1, 2, or 3. 





6 . The NF-kB inhibitor according to -any ono of' 
claim$ 1 £o- 5 i n wtocft >R 4 is a group -COOR 5 wherein R 5 is 
a hydrogen atom, an optionally substituted alkyl group 
having 1 to 8 carbons, cm optionally substituted phenyl 
group, or an optionally substituted aralkyl group having 
7 to 11 carbons* \ ^ * 

7 . The NF-kB inhibitor according to ony - ono-o l 

claim$ 1 fro - 5 - in - whdcfe R 4 is a group -CONR 6 R 7 wherein R 6 

A \ 
and R 7 are each independently k hydrogen atom, an 

optionally substituted alkyl grtoup having 1 to 8 carbons, 

an optionally substituted bicyclYc unsaturated or 

partially saturated hydrocarbon ring group having 9 to 11 

carbons, an optionally substituted\heterocyclic group, an 

optionally substituted phenyl groupX an optionally 

substituted aralkyl group having 7 tov 11 carbons, or a 

heteroaryl-C 1 -C 3 -alkyl group, or R 6 and\R 7 , together with 

the nitrogen atom to which they are attached, represent a 

heterocyclic group which may further contain a nitrogen, 

oxygen, and/or sulfur atom. • , t 

8. The NF-kB inhibitor according to Vny -one - o£ 

claims 1 fro 5 - i - i=t -whic4a» R 4 is a group -CONR 6 R 7 yherem R 6 

A \ 
and R 7/ together with the nitrogen atom to which they are 

attached, represent a 5- to 10-membered optionally 
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substituted, nitrogen-containing heterocyclic group which 

may contain, in addition to the carbon and nitrogen atom, 

1 to 3\heteroatoms selected from the group consisting of 

a nitrogen, oxygen and sulfur atom, the carbon atom on 

said cyclic group being optionally a ketone form or the 

sulfur atom on said cyclic group being optionally an 

oxide form.\ ^ M 

QjSYnJp ^M^XL^^vl^ 
9. Th^yNF-KB inhibitor accordii 
u^entin \ A 
« or - S wwh i- c h- R x and R 2 are a methyl group or a methoxy 
A \ 

group; R 3 is a methyl group: R 4 is a carboxyl group which 
is optionally es-berified or amidated; Z is 



.ng to claim 1\ "6-7 — 7-^ 




\ // 



and n is an integer 1, \, or 3. 

10. The NF-KB inhibitor according to Tffny— ©ii^j©#- 
v*Wei/i \ ^ 

claim$ 1 to Q which - do - a> suppressing agent for the gene 

expression of one or more substances A selected from the 

\ ^ 

group consisting of IL-1, TNF-a, IL-2, IL-6, IL-8, iNOS, 
granulocyte colony-stimulatinor factor, interf eron-p, 
ICAM-1, VCAM-1, ELAM-1, major histocompatibility system 
class I, major histocompatibility system class II, (32- 
microglobulin, immunoglobulin light chain, serum amyloid 
A, angiotensinogen, complement B, ^complement C4, c-myc, 
HIV, HTLV-1, SV4 0, CMV, and adenovirus. 

11, The NF-kB inhibitor according to -any- one— &£ 

A T 



claim$ 1 to -9 - which is a preventive 
for inflammatory diseases. 



or therapeutic agent 



12. The NF-kB inhibitor according\to ^my ^n^^_Qij- 
claim$ 1 to 9 which is a preventive or therapeutic agent 
for autoimmune diseases. 

13. The NF-kB inhibitor^^^^rd^n^to >^ny one of 

/v 

claims 1 to 9 which is a preventive or therapeutic agent 
for viral diseases. 
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14. vA preventive or therapeutic agent for diseases 
caused by t?be activation of NF-kB comprising as an active 
ingredient a Nbenzoquinone derivative represented by the 
following general formula (1): 




CH 2 -Z-(CH 2 ) n -R 4 



15 



20 



wherein 

R x , R 2 , and R 3 are\each independently a hydrogen 
atom, an alkyl group haying 1 to 5 carbons, or an alkoxy 
group having 1 to 5 carbons; 

R 4 is a hydrogen atom, a hydroxymethyl group, an 
alkyl group, or a carboxyiy group which is optionally 
esterified or amidated; 

Z is 





25 




CH=CH- 




-CH=CH- 



and, n is an integer from 0 td 6, 
or its hydroquinone form, or a pharmaceutically 
30 acceptable salt thereof. 

15, A novels^compound selected from: 

N- [ 3- [ 4- (5x6-dimethoxy-3-methyl-l , 4- 
benzoquinon-2-ylmethyl y^henyl ] propionyl ]morpholine , 
N- [ 3 - [ 4 - ( 5 , 6-dim^hoxy-3-methyl-l , 4- 
35 ben zoquinon- 2 -y Ime t hy 1 ) phenyl y^opionyl ] thiomorpholine S- 

oxide , 

N- [ 3- [ 4— ( 5 / 6-dimethoxy-3-m^thyl-l , 4- 
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benzoqurnon-2-ylmethyl ) phenyl ] propionyl ] thiomorpholine S- 
dioxide, 
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benzoquinon 
N 

benzoquinon 
N 

benzoquinon 
N 

benzoquinon 
N 

benzoquinon 
N 

benzoquinon 
N 

benzoquinon 
N 

benzoquinon 
N 

benzoquinon 
N 

benzoquinon 
N 

benzoquinon 
N 

benzoquinon 
N 

benzoquinon 
N 

benzoquinon 
N 

benzoquinon 
N 

benzoquinon 
N 

benzoquinon 
N 



[3-[4-(5,6 
!-ylmethyl 
[V[4-(5,6 
-2-ylmethyl 
-[3-\4-(5, 6 
-2-ylhiethyl 
-[3-[4\(5 # 6 
-2-ylmetJiyl 
-[3-[4-<3v,6 
-2-ylmeth 
-[3-[4-(5, 
-2-ylmethyl 
-[3-[4-(5,6 
-2-ylmethyl 
-[3-[4-(5,6 
-2-ylmethyl 
-[3-[4-(5,6 
-2-ylmethyl 
-[3-[4-<5,6 
-2-ylmethyl 
-[3-[4-(5,6 
-2-ylmethyl 
-[3-[4-(5 / 6 
-2-ylmethyl 
-[3-[4-(5,6 
-2-ylmethyl 
-[3-[4-(5,6 
-2-ylmethyl 
-[3-[3-<5,6 
-2-ylmethyl 
-[3-[3-<5,6 
■2-ylmethyl 
[3-[3-(5,6 
-2-ylmethyl 
-[3-[3-<5,6 



-dimethoxy-3-methyl-l , 4- 
) phenyl ] propiony 1 ] piperidine , 
-dimethoxy-3-methyl-l , 4- 
) phenyl ] propiony 1 ] dimethy lamine , 
-dimethoxy-3-methyl-l , 4- 
) phenyl ] propionyl ] isopropy lamine , 
-dimethoxy-3-methyl-l , 4- 
) phenyl ] propionyl ] ethanolamine , 
-dimethoxy-3-methyl-l , 4- 
) phenyl ] propionyl ] benzy lamine , 
dimethoxy-3-methyl-l , 4- 
)^pheny 1 ] propionyl ] phenethy lamine , 
-dimethoxy-3-methyl-l , 4- 
) phenyl ] acryloyl ]morpholine , 
-dimethoxy-3-methyl-l , 4- 
) phenyl ] acryloyl ] thiomorpholine , 
-dimetkoxy-3-methyl-l , 4- 
) pheny ljacry loyl ] piperidine , 
-dimethoxy-3-methyl-l , 4- 
) phenyl ] acryloyl ] dimethy lamine , 
-dimethoxy\3-methyl-l , 4- 
) phenyl ] acryloyl ] isopropylamine , 
-dimethoxy-3Vmethyl-l , 4- 
) phenyl ] acryloyl ] ethanolamine , 
-dimethoxy-3-methyl-l , 4- 
) phenyl ] aery loyV ] benzy lamine , 
-dimethoxy-3-methyl-l , 4- 
) phenyl ] acryloyl ibhenethylamine , 
-dimethoxy-3-methy\L-l , 4- 
) phenyl ] propionyl ] pVperidine , 
-dimethoxy-3-methyl-u , 4- 
) phenyl ] propionyl ] thiiomorpholine , 
-dimethoxy-3-methyl-l /4- 
) phenyl ] propionyl ]morpnbline, 
-dimethoxy-3-methyl-l , 4-\ 



• # 
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benzoquihon-2-y lmethyl ) phenyl ]propionyl] isopropylamine , 

\3- [ 3- ( 5 , 6-dimethoxy-3-methyl-l , 4-benzoquinon-2 
y lmethyl ) phenyl ] acrylic acid , 

N-\ 3- [ 3- ( 5 , 6-dimethoxy-3-methyl-l , 4- 
5 benzoquinon-2\y lmethyl ) phenyl ] acryloy 1 ] piperidine , 

N- [ 3\[ 3- ( 5 , 6-dimethoxy-3-methyl- 1 , 4- 
benzoquinon-2-y lmethyl ) phenyl ] acryloy 1 ]morpholine , 

N- [ 3- [ 3v- ( 5 , 6-dimethoxy-3-methyl-l , 4- 
benzoquinon-2-y lmethyl ) phenyl ] acryloy 1 ] isopropylamine, 
10 N- [ 3- [ 3- (\ , 6-dimethoxy-3-methyl-l , 4- 

benzoquinon-2-ylmethVl )phenyl ]acryloyl ] thiomorpholine, 

N- [ 3-[ 4- ( 3 , 3y 6-trimethyl-l , 4-benzoquinon-2- 
y lmethyl ) phenyl ] propiony 1 ] isopropylamine , 

N- [ 3-[ 4- ( 3 , 5 , bV-trimethyl-1 , 4-benzoquinon-2- 
1 5 y lmethyl ) phenyl ] propiony IS] piper idine , 

N- [ 3- [ 4- (3,5/ 6-tVimethyl-l , 4-benzoquinon-2- 
y lmethyl ) phenyl ] propiony 1 ] mbrpholine , 

N- [ 3- [ 3- ( 3 , 5 , 6-trimethyl-l , 4-benzoquinon-2- 
y lmethyl ) phenyl ] propiony 1 ] isopropylamine , 
20 N- [ 3- [ 3- { 3 , 5 , 6-trime\hyl-l , 4-benzoquinon-2- 

y lmethyl ) phenyl ] propiony 1] piperidine, 

3- [ 2- ( 5 , 6-dimethoxy-3-rnethyl-l , 4-benzoquinon-2 
y lmethyl ) phenyl ] acrylic acid, \ 

N- [ 3- [ 2- < 5 , 6-dimethoxy-3Vmethyl- 1,4- 

2 5 benzoquinon-2-y lmethyl ) phenyl ] aery loy 1 ] thiomorpholine , 

3- [ 2- ( 5 , 6-dimethoxy-3-methyl-l , 4-benzoquinon-2 
y lmethyl ) phenyl ] propionic acid, \ 

N-[ 3- [2-( 5 , 6-dimethoxy-3-metWl-l , 4- 
benzoquinon-2-ylmethyl ) phenyl ] propiony ]\l piperidine , 

3 0 N- [ 3- [ 2- ( 5 , 6-dimethoxy-3-methya-l , 4- 

benzoquinon-2-y lmethyl ) phenyl ] propionyl ]mprpholine , 
N- [ 3- [ 2- ( 5 , 6-dimethoxy-3-methyl\l , 4- 

benzoquinon-2-y lmethyl ) phenyl ] propiony 1 ] thiomorpholine, 
N- [ 3- [ 2- ( 5 , 6-dimethoxy-3-methyl-l\4- 
3 5 benzoquinon-2-y lmethyl ) phenyl ] propionyl ] isopropylamine, 

N- [ 3- [ 4- ( 5 , 6-dimethoxy-3-methyl-l , 4\ 

benzoquinon-2-y lmethyl ) phenyl ] propionyl ] - ( s ) -2V 
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( methoxymethy 1 ) pyrrolidine , 

k- [ 3- [ 4- ( 5 , 6-dimethoxy- 3 -methyl- 1 , 4- 
benzoquinonA2-ylmethyl ) phenyl ]propionyl ] isonipecotamide , 

N- [\3- [ 4- ( 5 , 6-dimethoxy-3-methyl-l , 4- 
benzoquinon-2-Vlmethyl ) phenyl ] propiony 1 ] -4- 
methylpiperidinte, 

N- [ 3- [V- ( 5 , 6-dimethoxy-3-methyl- 1 , 4- 
benzoquinon-2-ylmathyl ) phenyl ] propionyl ] -2- 
methylpiper idine , \ 

N- [ 3- [ 4- ( 5S, 6-dimethoxy-3-methyl- 1 , 4- 
benzoquinon-2-ylmethySL ) phenyl ] propionyl ] -3- 
me thy lpiper idine, \ 

N-[3-[4-(5, 6-Wmethoxy-3-methyl-l, 4- 
benzoquinon-2-ylmethyl )pr\enyl Jpropionyl ] -4- 
methoxyaniline, \ 

N- [ 3- [ 4- ( 5 , 6-dim^thoxy-3-methyl-l , 4- 
benzoquinon-2-ylmethyl ) phenyl ] propionyl ] -2- 
hydroxyaniline, \ 

N- [ 3- [ 4- ( 5 , 6-dimethdky-3-methyl- 1 , 4- 
benzoquinon-2-ylmethyl ) phenyl ]pVopionyl ] -3 , 4- 
dimethoxyaniline , \ 

N- [ 3- [ 4- ( 5 , 6 -dimethoxy-V -methyl- 1 , 4- 
benzoquinon-2-y lmethy 1 ) phenyl ] propYony 1 ] -D , L-alaninol , 

N- [ 3- [ 4- ( 5 , 6-dimethoxy-3-kethyl- 1 , 4- 
benzoquinon-2-y lmethy 1 ) phenyl ] propionyl ] -D , L-pipecolic 
acid ethylester, \ 

N- [ 3- [ 4- { 5 , 6-dimethoxy-3 -methyl- 1 , 4- 
benzoquinon-2-y lmethy 1 ) phenyl ] propiony l\ -L-prolinamide, 

4- [ 3- [ 4- ( 5 , 6-dimethoxy-3-methyV-l , 4- 
benzoquinon-2-ylmethyl ) phenyl ] propionyl ] \ 
aminophenylacetonitrile , \ 

N- [ 3- [ 4- ( 5 , 6-dimethoxy-3-methyl-lV 4- 
benzoquinon-2-ylmethyl ) phenyl ] propionyl ] -4-pentylaniline , 

N- [ 3- [ 4- ( 5 , 6-dimethoxy-3-methyl-l , 4V- 
benzoquinon-2-y lmethy 1 ) phenyl ] propionyl ] - ( s ) - (V ) - 1- 
pheny lethylamine , \ 

N- [ 3- [ 4- ( 5 , 6-dimethoxy-3-methyl-l , 4- \ 
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benzoqulnon-2-ylmethyl ) phenyl ] propionyl ] - (R)- ( + ) -1- 
pheny letnvlamine , 

\N- [ 3- [ 4- ( 5 , 6-dimethoxy-3-methyl-l , 4- 
benzoquinonr-2-ylmet.hyl ) phenyl ] propionyl ] -1 , 3- 
5 dimethylbutylamine , 

N- [ 4- ( 5 , 6-dimethoxy-3-methyl-l , 4- 
benzoquinon-2-Vlmethyl ) phenyl ] propionyl ] cycloheptylamine , 

N- [ 3-\4- ( 5 , 6-dimethoxy-3-methyl-l , 4- 
benzoquinon-2-ylmethyl )phenyl ]propionyl ] -3 , 5- 
1 0 dimethy lpiper idina, 

1- [ 3- [ 4- (v5 , 6-dimethoxy-3-methyl-l , 4- 
benzoquinon-2-ylmetlwl )phenyl ]propionyl ] -4- 
ethoxycarbonylpiperazti.ne , 

1- [ 3- [ 4- ( 5 , eVdimethoxy- 3 -methyl- 1 , 4- 
15 benzoquinon-2-ylmethyl )p>henyl ] propionyl ] -4- 
phenylpiperazine , \ 

1- [ 3- [ 4- ( 5 , 6-diAethoxy-3-methyl-l , 4- 
benzoquinon-2-ylmethyl ) phenyl ]propionyl ] -4-hydroxy-4- 
phenylpiperidine , \ 
20 1- [ 3- [ 4- ( 5 f 6-dimethbxy-3-methyl-l , 4- 

benzoquinon-2-ylmethyl ) phenyl ] propionyl ] -4- ( 4- 
chloropheny 1 ) -4-hydroxypiperidine , 

1- [ 3- [ 4- ( 5 , 6-dimethoxy\3-methyl-l , 4- 
benzoquinon-2-ylmethyl )phenyl ]proaionyl ] -4- ( 2- 
25 methoxyphenyl )piperazine, \ 

N- [ 3- [ 4- ( 5 , 6-dimethoxy-3-Aethyl-l , 4- 
benzoquinon-2-ylmethyl ) phenyl ] propionyl ] -6 , 7-dimethoxy- 
1,2,3, 4-tetrahydroisoquinoline, \ 

4-acetyl-4-phenyl-l- [ 3- [ 4- ( 5\6-dimethoxy-3- 
30 methyl-1 , 4-benzoquinon-2-ylmethyl ) phenyl] propionyl ] 

piperidine, \ 

N- [ 3- [ 4 - ( 5 , 6-dimethoxy-3-methyl\l , 4- 
benzoquinon-2-ylmethyl )phenyl ]propionyl ]-l\2 , 3 , 4- 
tetrahydroisoquinoline , \ 
3 5 N- [ 3- [ 4- ( 5 , 6-dimethoxy-3-methy 1- 1 , 4v- 

benzoquinon-2-ylmethyl )phenyl ]propionyl ] isoamyCLamine, 
N- [ 3- [ 4- ( 5 , 6-dimethoxy-3-methyl-l , 4-\ 
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benzqquinon-2-y lmethy 1 ) phenyl ] propionyl ] cyclohexylamine , 

\ N- [ 3- [ 4- ( 5 , 6-dimethoxy-3-methyl-l , 4- 
benzoqudnon-2-y lmethy 1 ) phenyl ] propionyl ] -4- 
hydroxy aniline , 

\ 4- ( 5 , 6-dimethoxy-3-methyl-l , 4-benzoquinon-2- 
ylmethyl ) benzoic acid, 

N\r- [ 4 — ( 5 , 6-dimethoxy-3-methyl- 1 , 4-benzoquinon-2 
y lmethy 1 ) beirzoy 1 ] morpholine , 

N- p4- ( 5 , 6-dimethoxy-3-methyl-l , 4-benzoquinon-2 
y lmethy 1 ) benzoVl ] isopropy lamine , 

N- [ 4-\s , 6-dimethoxy-3-methyl- 1 , 4-benzoquinon-2 
ylmethyl ) benzoyl Jspiperidine, 

N- [ 4- ( 5 ,\6-dimethoxy- 3 -methyl- 1 , 4-benzoquinon-2 
ylmethyl ) benzoyl ] tmLomorpholine , 

3- ( 5 , 6-dim^thoxy-3-methyl-l , 4-benzoquinon-2- 
ylmethyl ) benzoic acid\ 

N- [ 3- ( 5 , 6-dimethoxy-3 -methyl- 1 , 4-benzoquinon-2 
ylmethyl ) benzoyl ] isopropylamine , 

N- [ 3- ( 5 , 6-dimetkioxy-3-methyl-l , 4-benzoquinon-2 
ylmethyl ) piperidine , \ 

N- [ 3- ( 5 , 6-dimetho^y-3-methyl-l , 4-benzoquinon-2 
ylmethyl ) morpholine, \ 

N- [ 3- ( 5, 6-dimethoxy-A3-methyl-l , 4-benzoquinon-2 
ylmethyl ) thiomorpholine , \ 

4- [ 4- ( 5 , 6-dimethoxy-3-Vethyl-l , 4-benzoquinon-2 
ylmethyl) phenyl ]-n-butyric acid, \ 

N- [ 4- [ 4- ( 5 , 6-dimethoxy-3\methyl-l , 4- 
benzoquinon-2-ylmethyl ) phenyl ]butanqyl ]morpholine, 

N- [ 4- [ 4- ( 5 , 6-dimethoxy-3-n4thyl-l , 4- 
benzoquinon-2-ylmethyl ) phenyl ]butanoy3Sj thiomorpholine , 

N- [ 4- [ 4- ( 5 , 6-dimethoxy-3-metHyl-l , 4- 
benzoquinon-2-ylmethyl ) phenyl ]butanoyl ] piperidine, 

N- [ 4- [ 4- ( 5 , 6-dimethoxy-3-methyl\-l , 4- 
benzoquinon-2-y lmethy 1 ) phenyl ] butanoyl ] isobropy lamine , 

4- ( 5 , 6-dimethoxy-3-methyl-l , 4-ben!eoquinon-2- 
y lmethy 1 ) phenylacetic acid, \ 

N- [ 4- ( 5 , 6-dimethoxy-3-methyl-l , 4-benzoquinon-2 
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ylme\hyl ) phenylacetyl ]morpholine , 

N- [ 4- ( 5 , 6-dimethoxy-3-methyl-l , 4-benzoquinon-2 
y lmethyS^ ) phenylacetyl ] piperidine , 

N- [ 4- ( 5 , 6-dimethoxy-3-methyl-l , 4-benzoquinon-2 
ylmethyl ) phenylacetyl ] thiomorpholine , 

I- [ 4- ( 5 , 6-dimethoxy-3-methyl-l , 4-benzoquinon-2 
ylmethyl ) pheiny lacety 1 ] isopropylamine , 

3- 05 , 6-dimethoxy-3 -methyl- 1 , 4-benzoquinon-2- 
ylmethyl)pheny\acetic acid, 

N-[ 3- (\5 , 6-dimethoxy-3-methyl-l , 4-benzoquinon-2 
ylmethyl ) phenylacetyl ] piperidine , 

N- [ 3- ( 5 , TS-dimethoxy-3-methyl-l , 4-benzoquinon-2 
ylmethyl ) phenylacetyl ] thiomorpholine , 

N- [ 3- ( 5 , 6-ayLmethoxy-3-methyl-l , 4-benzoquinon-2 
ylmethyl ) phenylacetyl ]morpholine , 

N- [ 3- ( 5 , 6-dime±hoxy-3-methyl-l , 4-benzoquinon-2 
ylmethyl ) phenylacetyl ]morbholine, 

4- [ 3- ( 5 , 6-dimeth<axy-3-methyl-l , 4-benzoquinon-2 
ylmethyl ) phenyl ] -n-butyric acid f 

N- [ 4- [ 3- ( 5 , 6-dimetHtoxy-3-methyl-l , 4- 
benzoquinon-2-ylmethyl ) phenyl mutanoyl ] piperidine , 

N- [ 4- [ 3- ( 5 , 6-dimethox\-3-methyl-l , 4- 
benzoquinon-2-ylmethyl )phenyl ]bu^anoyl ] thiomorpholine , 

N- [ 4- [ 3- ( 5 , 6-dimethoxy-3\-methyl-l , 4- 
benzoquinon-2-ylmethyl ) phenyl ]butanWl ]morpholine, and 

N- [ 4- [ 3- ( 5 , 6-dimethoxy-3-mYthyl-l , 4- 
benzoquinon-2-ylmethyl ) phenyl J butanoy a] isopropylamine 
1 6 . An -3r** 

an active ingredient a benzoquinone derivative 
represented by the following general formula (1) 



bitor o . fc TNF-a production j comprising as 



wherein 




CH 2 ) n -R 4 
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R x , R 2 , and R 3 are each independently a hydrogen 
ati*m, an alkyl group having 1 to 5 carbons, or an alkoxy 
grouto having 1 to 5 carbons; 

R\ is a hydrogen atom, a hydroxymethyl group, an 
alkyl grbup, or a carboxyl group which is optionally 
ester if ieo\or amidated; 
Z is 




-p 



CH=CH- \ N?H=CH 

and, n is an integer fsrom 0 to 6, 





% // 



-CH=CH- 



or its hydroquinone form, or\^ pharmaceutic ally 

acceptable salt thereof. ^jitX, CA^U^k^ 

17. Vhe inhibitor of TNF-a production, according to 

therein 



claim 16 



R x and R 2 are a hydrogen atom, a methyl 



group, or a m^thoxy ^oup.^^^ QjrvY ^ jb ^ 

18. The - 



•h ibitor of - TNF-a production . according to 



claim 16 
group. 



R 3 is a hydrogen atom or a methyl 



The -ir nhibifcog o f TNF-a production according to 
v/Aereih \ A. 
claim 16^ 17, or — 1 0 i ftNy - feLG - h Z is 



CH^CH- 




-CH=CH- 



a 



30 



and n is an integer 0. j^J^J^^ Cjs^^o^Jtx^y^ 

20. The - inhibitor - of TNF-crtoroduction according to 
wAerein \ a» 

claim 16, 17 x ■©$? — 1 43- i n which Z is 
A 
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an integer 1 , 2 , or 3 



The i- n hibi t o4 TNF-a production according to 
yclaim^ 16 to ■ 3 0- in wki^ok R 4 is a group -C00R 5 
wherein R 5 ite a hydrogen atom, an optionally substituted 
alkyl group haying 1 to 8 carbons, an optionally 
substituted phenyl group, or an optionally substituted 
aralkyl group haVing 7 to 11 carbons. ^ .* . 

22. The i^ih rbi f nr— o£..TNF-a production according to 
an y one o & claim? ldk fco 2 0 in which R 4 is a group -CONR 6 R 7 
wherein R 6 and R 7 are ^each independently a hydrogen atom, 
an optionally substituted alkyl group having 1 to 8 
carbons, an optionally substituted bicyclic unsaturated 
or partially saturated hydrocarbon ring group having 9 to 
11 carbons, an optionally Substituted heterocyclic group, 
an optionally substituted phenyl group, an optionally 
substituted aralkyl group having 7 to 11 carbons, or a 
heteroaryl-Ci-Ca-alkyl group, 02 
the nitrogen atom to which they kre attached, represent a 
heterocyclic group which may further contain a nitrogen, 
oxygen, and/or sulfur atom. - n \a -m -jl 

23. The - inhibitor of TNF-a production according to 

wUreh X * 

« any ono o£ claim| 16 - to 2 0 in which R 4 \is a group -CONR 6 R 7 

A, \ 
wherein R 6 and R 7 , together with the nitVogen atom to 

which they are attached, represent a 5- \p 10-membered 

optionally substituted, nitrogen-containirkj heterocyclic 

group which may contain, in addition to the\carbon and 

nitrogen atom, 1 to 3 heteroatoms selected fVom the group 

consisting of a nitrogen, oxygen and sulfur atom, the 

carbon atom on said cyclic group being optionalSly a 

ketone form or the sulfur atom on said cyclic gr<^up being 

optionally an oxide form. 



24 



The - inhibitor - o f - TNF-a production^accordj 



ig to 





ft 
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aim 16 x 22, -o r 2 3 in whic h- R l and R 2 are a methyl 

\ As 

group or a methoxy group; R 3 is a methyl group: R 4 is a 
carboxyl group which is optionally esterified or 
amidated; Z is 





a 
& 



7s& 
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and n is an rnteger 1, 2 /N or 3. . ^ » 

25. The inhibitor o f, TNF-ct production according to 

any — o no of claim* 16 to 2fl whio - h is or suppressing agent 

\ ^ 

for the gene expression of one or more substances i$ 

A 

selected from the toroup consisting of IL-1, TNF-a, IL-2 , 
IL-6, IL-8, iNOS, granulocyte colony-stimulating factor, 
interf eron-p, ICAM-1 A VCAM-1 , ELAM-1 , plasminogen 
activator-inhibiting factor I, major histocompatibility 
system class I, major histocompatibility system class II, 
p2-microglobulin, immunoglobulin light chain, serum 

amyloid A, angiotensinogeri, complement B, complement C4 , 
c-myc, HIV, HTLV-1, SV40, OflV,, and adenovirus. 

26. The -Jtn-hi b itro^— TNF-a production ^according to 
■a-n y — ono— o& claim$ 16 to — 2 -4 which is a preventive or 
therapeutic agent for inflammatory diseases. ... 

27. The i - nhi:bi tor -o-f TNF-oc product ion^according to 
any ono— o£ claim$ 16 to 2 4 » which Vs a preventive or 
therapeutic agent for autoimmune diseases. 

28. The -in hibitor - of -. TNF-a pr^duction^according to 

claim$ 16 ^fee— 34- which is a\preventive or 
thera^err&ic: ^q ^ - nt- for virnl d ispasp s 

29. A pre\^ntive or therapeutic agent for diseases 
caused by the excess^vejproduction of TNF-a comprising 
as an active ingredie^n : fes v a^ benzoquinone derivative 
represented by the fo^^owiiag general formula (1): 





CH 2 -Z-(CH 2 ) n -R 4 



(I) 

wherein 

R i/ R 2 *\and R 3 are each independently a hydrogen 
atom, an alkysl group having 1 to 5 carbons, or an alkoxy 
group having l\ to 5 carbons; 

R 4 is a hycirogen atom, a hydroxymethyl group, an 
alkyl group, or a carboxyl group which is optionally 
ester if ied or amie^ated; 

Z is 






CH=CH- 



CH=CH- 




-CH=CH- 



and, n is an integer fttrom 0 to 6 , 
or its hydroquinone form, orya pharmaceutically 
acceptable salt thereof. 

30. A benzoquinone derivative represented by the 
following general formula (1) 



O 



wherein 

R x , R 2 , and R 3 are each independent ]W a' hydrogen 
atom, an alkyl group having 1 to 5\carbo\s, or an alkoxy 
group having 1 to 5 carbons; 

R 4 is a hydrogen atom, a hydroxymethyl\ group, an 
alkyl group, or a carboxyl group which is optionally 



- 125 - 



esterified or amidated; 
Z is 



\ // 




10 




CH=CH- 



and, n Is an integer from 0 to 6, 
provided that\when Z is 




-CH=CH- 



15 



20 



25 



ft 30 




CH=CH- 





-CH=CH- 



CH=CH- 



n is not 0, and when Z is 



-P 





n is neither 0 nor 2, 

or its hydroquinone form\ or a pharmaceutically 

acceptable salt thereof 

31. The benzoquinone \ierivative according to claim 
. wherein \ 
3 0 :rn -wk^s& R x and R 2 are a nydrogen atom, a methyl 

group, or a methoxy group, or\its hydroquinone form or a 

pharmaceutically acceptable sa^t thereof. 

according to claim 

or a methyl 

a pnarmaceutically 

acceptable salt thereof 



irival 



32. , The benzoquinone 

wherein 

3 0 or 31 in wh - iotv R 3 is a hydrogen at 
group, or its hydroquinone norm 



33. .The benzoquinone de] 

30 x - 31 - ; or 3 2 in wh - Lch > Z is 
A 



ivatAve according to claim 



4 



- 126 - 





10 



15 



20 



25 



30 



35 



and n is\an integer 1 or 3, or its hydroquinone form or a 

pharmaceutical ly acceptable salt thereof. 

34. Tf\e benzoqu^none derivative according to cm y . 
. \ wherein 

■one o £ claimaV 30 tro -33 " in which R 4 is a group -COOR s 
wherein R 5 is hydrogen atom, an optionally substituted 
alkyl group havW 1 to 8 carbons, an optionally 
substituted phenysl group, or an optionally substituted 
aralkyl group havrng 7 to 11 carbons, or its hydroquinone 
form or a pharmaceutically acceptable salt thereof. 



35. 



The benzoqbinone derivative according to a n y* 

•eflO'oi claim? 30 «fee^ 3—i n w h iofo R 4 is a group -CONR 6 R 7 

A \ 

wherein R 6 and R 7 are each independently a hydrogen atom, 
an optionally substituted alkyl group having 1 to 8 
carbons, an optionally substituted bicyclic unsaturated 
or partially saturated hyarocarbon ring group having 9 to 
11 carbons, an optionally substituted heterocyclic group, 
an optionally substituted pntenyl group, an optionally 
substituted aralkyl group havYng 7 to 11 carbons, or a 
heteroaryl-C 1 -C 3 -alkyl group, oV R 6 and R 7 , together with 
the nitrogen atom to which they\are attached, represent a. 
heterocyclic group which may fur-oher contain a nitrogen, 
oxygen and/or sulfur atom, or its ^hydroquinone form or a 
pharmaceutically acceptable salt thereof. 

36. The benzoquinone derivative according to a**y> 



< ©no of . claim^ 30 



a 5- 



wherein R 6 and R 7 , together with t 
which they are attached, represen 
optionally substituted, nitrogen-cdntain 
group which may contain, in addition 
nitrogen atom, 1 to 3 heteroatoms sele 
consisting of a nitrogen, oxygen and sulfur ktom, the 
carbon atom on said cyclic group being optionally a 
ketone form or the sulfur atom on said cyclic g^oup being 



is ^ group -CONR 6 R 7 
n atom to 
toNLO-membered 
g heterocyclic 
carbon and 
rom the group 



;o th 
*ted 



4 



- 127 - 



10 



optionallVan oxide form, or its hydroquinone form or a 
pharmaceutioally acceptable salt thereof. 

enzoquinone derivative according to claim 



30. 



3 7. . The 

S4r, — 35-; — or -3\ in which R x and R 2 are a methyl group 
A 



or a methoxy group\R 3 is a methyl group: R 4 is a 
carboxyl group whichNis optionally esterified or 
amidated; Z is 




and n is an integer 1 or 
pharmaceutical ly accej 



its hydroquinone form or a 
lt\thereof . 




